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OKCHATUIIMPOBAHHBIN DIWLEPUH CO CTEIEHbIO IOIMMe-
pm3anun n=25 (O3OI',,5) — 3hheKTHBHBINA HEPOHUKAFOIIHIA
KPHOIPOTEKTOP AT KPMOKOHCEPBUPOBAHUS SPUTPOLUTOB.
UccnenoBanue (a3oBbIX MepexoioB U PU3UUECKUX COCTOSI-
HUH cpel], COAep KALINX KPUOTIPOTEKTOPHI, a TAKKE MEKMO-
JIEKYJISIPHBIX B3aUMOJICHCTBUH MEXKIY KPUOIPOTEKTOPAMHU
U BOJIOH SBISETCS Ba)KHBIM JTAallOM M3Y4YCHHS MEXaHU3Ma
JEHCTBUS KPUONIPOTEKTOPOB U BHEAPEHUsI X B NMPAKTUKY. B
OaHHOW paboTe mcciuegoBaHBl (Ppa3oBbIe MEPEXONBl H
CTeKJIOBaHHE BOJHBIX pacTBopoB OOI', s Ipu TemnepaTypax
ke 273 K merogamu JICK u cBeToBOI KpHOMUKPOCKONHUH,
a TaKKe C MOMOILBIO YKa3aHHBIX METO/0B OLIEHEHa CTEIEeHb
ruaparanund Monekyn OOI s

TepmorpaMMe! BOIHEIX pacTBopoB OO, ,s MONyYeHE!
npu Harpese co ckopoctheio 0,5 K/muH. Cpenusist ckopocTh
oxnaxaenus coctapisuia 200 K/mun. IToctpoena quarpamma
(GU3NYECKUX COCTOSIHHI BOAHBIX pacTBOopoB ODI,_,s B
koHneHTpanuonHoM (0+100% macc) u TemmeparypHOM
(123+273 K) nuanazonax. Pe3ynbpTaThl KpHOMHKPOCKO-
NUYECKUX HCCIeNOoBaHUM BOAHBIX pacTBopoB OO
¢bukcupoBanu GpoTorpaduIecKky Mpyu CKOPOCTH OXJIAKICHUS
30 K/muH u ckopoctr HarpeBa 5 K/mun. [Tokazano, 4to npu
koHneHtpauusax O9T,_,s Hike 47% cucrtema 3aTBepaeBaeT
B reTepo(azHOM COCTOSHHH, T.€. BKJIIOUAET KPHUCTAJIU-
4ecKylo (Mellkhe KPUCTaJIbl Jibja) U aMOpdHYIO (CTEeKIo-
o0pa3Hble BKIIOUCHUS KOHIEHTpHpoBaHHOTO 70%-TO
pactBopa O3T,_,5) da3sl. [Ipu koHuenTpauusx OO, _,s
Bhie 48 % cucrema 3aTBepiaeBaeT B roModazHoM aMopgh-
HOM cocTostHuM. [lanpHelmmii HarpeB pacTBopoB 48+65%
BBI3BIBAET KPUCTAJIM3ALMIO JIbJla B BUAE JIEHAPUTOB
Pa3IUYHBIX TNOPSIJKOB U MPUBOAUT K POPMHUPOBAHUIO
amopdHBIX BKIOYeHUH 65%-ro pactBopa ODI ;.
PactBoper OOT,_,5 (66+76%) octaroTcsi amopdHBIMH. B
pacTBopax ¢ nuana3oHoM koHueHTtpauun OO2I s (77+100%)
ormeuaercs kpucrammnsanus OOT,_,s ¢ popmupoBanuem
amopdHBIX BKIOUeHUU 77%-ro pactBopa OOl ;. ITo
JAaHHBIM KPUOMHKPOCKOIIMH TpU KoHIeHTpauuu 77+100%
HaOmoaeTcss 00pa3oBaHue YIOPSIOUYESHHON CTPYKTYphI Ha
stane oxnaxnaeHus. B nenom nansesie JICK cooTBeTCTBYIOT
JAHHBIM KPUOMHKPOCKOTIUH.

Ha ocHoBaHuM aHanu3a AuarpaMMbl COCTOSHHUS
ompeneneHo, uro ogHa monekyina OOl s MOXeT cBs3aTh
71-72 MoneKyibl BOJbI, U3 KOTOPBIX 35-36 MPOYHO CBA3aHHBIE.
Metonom HMK-criekTpockonuu oOHapyKEHO, YTO C yBEJH-
YeHHEM KOHIIEHTPAIMU BOJbl HAONI0faeTCss 4aCTOTHBIN
CIIBUT MaKCHUMyMa II0JIOCHI MOTJIOLIEHUS, CBSI3aHHOM C
konebanusiMu C—O—C rpynm, 4To CBUAETEIBCTBYET O
B3aMMOJEHCTBUHU BOIBl C aTOMOM KHcaopona. Makcu-
MaJIbHbIM YaCTOTHBII CIBUT JOCTUTAETCS IPU COOTHOLICHUU
0Kk0JIO 75 Mouiekyn Boasl Ha Moiekyny OOI s Iomy-
YeHHbIE Pe3y/IBTaThl COIacyloTes ¢ AanHbMU MeTona JJCK.
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Oxyethylated glycerol with polymerization index n=25
(OEG,,;) is quite effective non-penetrating cryoprotectant
for cryopreservation of erythrocytes. The studies of phase
transitions and physical states of the media containing the
cryoprotectants as well as the interactions between
molecules of cryoprotectants and water form the main stage
of investigating the mechanisms of the effect of cryo-
protectants and their introduction into practice. In this re-
search the phase transitions and vitrification of aqueous
solutions of OEG,_,s at temperatures lower than 273 K with
the DSC methods and light cryomicroscopy as well as us-
ing the mentioned hydration rate of OEG,_,; molecules were
studied.

Thermograms of aqueous solutions of OEG,_,s were ob-
tained during heating with the rate of 0.5 K/min. An
average cooling rate made 200 K/min. The graphing of
physical states of OEG,_,; aqueous solutions within the
ranges of 0+100% w/w concentrations and 123+273 K tem-
peratures was performed. The results of cryomicroscopic
studies of aqueous solutions of OEG,.,; were photographi-
cally fixed at 30 K/min cooling rate and 5 K/min heating
one. It has been shown that under OEG,_,; concentrations
below 47% the system solidifies in a heterophase state, i.e.
comprises crystalline (small ice crystals) and amorphous
(vitreous inclusions of concentrated 70% OEG,_,; solution)
phases. Under OEG,_,s concentrations above 48% the sys-
tem solidifies in homophase amorphous state. The follow-
ing heating of the solutions within the range of 48+65%
results in ice crystallization as dendrites of various orders
and leads to the formation of amorphous inclusions of 65%
OEG__,, solution. The solutions of OEG,_,; (66+76%) remain
amorphous. In OEG,_,; solutions with concentration range
(77+100%) there is found a crystallization of OEG,_,s with
the formation of amorphous inclusions of 77% OEG,_,;s so-
lution. According to cryomicroscopy within the concentra-
tion of 77+100% there is observed the formation of an or-
dered structure at the stage of cooling. In a whole the DSC
and cryomicroscopy data are in conformity.

With basing on the analysis of diagram of the state
there was found that one molecule of OEG,_,; may bind 71-
72 water molecules among those 35-36 are tightly bound.
By means of IR spectroscopy there was found that with a
rise in water concentration there is observed a frequency
shift of absorption band maximum connected to the devia-
tions of C-O-C groups that testifies to water interaction
with oxygen atom. Maximum frequency shift is achieved at
the ratio of about 75 water molecules per OEG,_,; one. The
obtained results are confirmed with the data obtained with
DSC method.
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